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BASE STATION (BS) receives
message from RNC requesting
set-up of a common control 1
physical channel; message includes
information parameters (e.g., cell ID,
carrier |ID, code ID, etc.) identifying
the physical channel

BS compares one or more of these
parameters w/corresponding parameters 2
stored by BS for previously set-up
common physical channels

BS determines whether any other
transport channel is already using the 3
same physical channel at the BS

Fig. 3
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PHYSICAL CHANNEL RELATION
SYSTEM/METHOD FOR USE IN CELLULAR
TELECOMMUNICATIONS NETWORK

FIELD OF THE INVENTION

The present invention relates to cellular radio communi-
cations, and more particularly, to relations between physical
channels used by a radio network controller (RNC) and/or
radio base station (BS) 1 a cellular telecommunications
network. The invention finds one example application in
Wideband Code Division Multiple Access (WCDMA) com-

munications systems.

BACKGROUND AND SUMMARY OF TH.
INVENTION

T

Direct Sequence Code Division Multiple Access (DS-
CDMA) allows signals to overlap 1n time and frequency so
that CDMA signals from multiple users simultaneously
operate 1n the same frequency band or spectrum. In prin-
ciple, a source miformation digital data stream to be trans-
mitted 1s 1impressed upon a much higher rate data stream
generated by a pseudo-random noise (PN) code generator.
This combination of a higher bit rate code signal with a

lower bit rate information stream “spreads” the bandwidth of
the information data stream. Each information data stream 1s
allocated a umique PN or spreading code (or a PN code
having a unique oflset in time) to produce a signal that can
be separately recerved at a receiving station. From a received
composite signal of multiple, differently-coded signals, a PN
coded information signal 1s i1solated and demodulated by
correlating the composite signal with a specific PN spread-
ing code associated with that PN coded information signal.
This 1verse, de-spreading operation “compresses” the
received signal to permit recovery of the original data and at
the same time suppress interference from other users.

Wideband CDMA systems contain one or several radio
frequency carriers. Each radio frequency carrier contains a
number ol spreading codes which may be allocated to
provide diflerent data rates to satisly diflerent mobile user
requ1rements Some of those spreading codes are used for
traflic channels and some are used for common control
channels such as random access channels, paging channels,
broadcast channels, etc. In order to provide flexibility in how
bandwidth and other radio resources are allocated 1n wide-
band CDMA systems, a “logical” cell 1s defined. Such a
logical cell may be allocated one or more radio frequency
carrier(s) thereby permitting resources associated with dii-
terent carriers belonging to the same cell to be allocated, for
example, to a single mobile station (MS or UE) such as a cell
phone requiring a high bit rate connection. The additional
carrier(s) eflectively provide more traflic channels.

WCDMA systems often utilize transport channels which
may be mapped to physical channels. The physical layer
(layer 1) 1s the lowest layer 1n the OSI Reference Model and
it supports functions required for the transmission of bit
streams on the physical medium. Thus, the physical layer
offers data transport services to higher layers. Access to
these services 1s provided through the use of transport
channels via the MAC sub-layer. Characteristics of a trans-
port channel are defined by 1ts transport format (or format
set), specilying the physical layer processing to be applied
to the transport channel 1n question, such as convolutional
channel coding and interleaving, and any service-specific
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rate matching as may be needed. Thus, transport channels
may represent services oflered by Layer 1 to the higher
layers.

Exemplary transport channels include (1) common trans-
port channels such as BCH (broadcast channel, often used as
a downlink (DL) transport channel to broadcast system
and/or cell specific iformation), FACH (forward access

channel), PCH (paging channel), RACH (random access
channel), CPCH (common packet channel), and DSCH

(downlink shared channel), and (1) dedicated channels
(DCH) which may be used on the uplink or downlink. The
FACH transport channel 1s typically known as a downlink
channel, and transmitted over an entire cell or over only part
of a cell using a beam-forming antenna. The PCH transport
channel 1s typically known as a downlink (DL) channel
transmitted over a cell, and 1s associated with the transmis-
sion of physical layer generated paging indicators (e.g., to
support eflicient sleep-mode procedures).

It 1s known that on the DL the PCH and FACH transport
channels may be combined on the same physical channel
such as on the SCCPCH (Secondary Common Control
Physical Channel). This may be achieved in the context of
a cellular telecommunications network using a COMMON
TRANSPORT CHANNEL SETUP REQUEST message sent
from an RNC to a BS. The BS receives this message, and 1n
response thereto configures itself so as to support 1ts acti-
vation of the SCCPCH. Once activated, the SCCPCH exists
on the interface between the BS and mobile stations 1n the
cell(s) of the BS.

Unfortunately, the COMMON TRANSPORT CHANNE
SETUP REQUEST message may not include any informa-
tion indicative ol whether any other transport channel(s)
(e.g., RACH) 1s/are using the same physical channel 1den-
tified 1n the COMMON TRANSPORT CHANNEL SETUP
REQUEST message. If another transport channel(s) 1s/are
already using the same physical channel, then the requested
set-up of the SCCPCH becomes more diflicult. Additionally,
problems can also arise from inconsistent channel assign-
ment messages received by a BS from an RNC.

Accordingly, 1t will be apparent to those skilled 1n the art
that there exists a need 1n the art for a system and/or method
for determining whether or not a physical channel identified
in a transport channel set-up request message 1s already
being used by another transport channel. There also exists a
need 1n the art for a system and/or method for checking the
consistency of messages recerved by a BS from an RNC or
other node(s) (e.g., to reduce the likelihood of inconsistent
channel assignments for physical channels).

According to an exemplary embodiment of this invention,
a base station (BS) 1n a cellular telecommunications network

utilizes parameter(s) included 1n a recerved transport chan-
nel setup message (e.g., 1n a received COMMON TRANS-

PORT CHANNEL SETUP REQUEST message) in order to
determine whether or not the physical channel 1dentified 1n
the setup message 1s already being used by another transport
channel(s). Parameters included 1n the received setup mes-
sage which may be utilized by the BS in making such a
determination include, for example, cell ID, cell carrier 1D,
downlink scrambling code ID, downlink channelization
code number or ID, and the like. The BS may use this
determined information to monitor the consistency of physi-
cal channel setup messages received from a node such as an
RNC (e.g., to make sure that the same channel 1dentity 1s not
set up several times and/or to reduce the likelihood of
inconsistent channel assignments for physical channels).
Optionally, the BS may also use this determined information
(e.g., 1f 1t 1s determined that the same physical channel 1s




US 7,239,621 B2

3

already being used by another transport channel) to either (1)
more elliciently configure the hardware (e.g., hardware on
Tx/Rx board(s) of the BS), or (1) deny or reject the

requested setup.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features, and advantages
of the invention will be apparent from the following descrip-
tion of preferred example embodiments as well as illustrated
in the accompanying drawings in which reference characters
refer to the same parts. While individual functional blocks
and components are shown in many of the figures, those
skilled 1n the art will appreciate that these fTunctions may be
performed by individual hardware circuits, by a suitably
programmed digital microprocessor or general purpose
computer, by an application-specific 1integrated circuit
(ASIC), and/or by one or more digital signal processors
(DSPs).

FIG. 1 1s a function block diagram 1llustrating a universal
mobile telephone system (UMTS) employing a UMTS ter-
restrial radio access network (UTRAN) 1n which the present
invention may be advantageously employed;

FI1G. 2 illustrates conceptually cell resources that may be
allocated to a single cell in a base station;

FIG. 3 15 a tlowchart 1llustrating certain steps which may
be carried out 1n accordance with an embodiment of this
invention;

FI1G. 4 1s a diagram of the frame structure for a SCCPCH
according to an exemplary embodiment of this invention;

FIG. 5 1s a chart illustrating different SCCPCH fields
according to diflerent embodiments of this imnvention;

FIG. 6 1s illustrates the timing relationship/ofiset between
a SCCPCH frame and an associated PICH frame according
to an exemplary embodiment of this invention.

FIG. 7 1s a message diagram illustrating the sending of a
channel setup message and the receiving of an aflirmative
response 1 view ol same according to an exemplary
embodiment of this invention.

FIG. 8 1s a message diagram illustrating the sending of a
channel setup message and the receiving of a negative/
tailure response 1n view of same according to an exemplary
embodiment of this mnvention.

FIG. 9 1s a function block diagram illustrating a simplified
base station (BS) according to an exemplary embodiment of
this 1nvention;

FIG. 10 1s a diagram illustrating spreading of a downlink
physical channel according to an embodiment of this inven-
tion;

FIG. 11 1s a flowchart illustrating certain steps taken in
accordance with an exemplary embodiment of this inven-
tion.

FIG. 12 1s a flowchart illustrating certain steps taken in
accordance with another exemplary embodiment of this
invention.

DETAILED DESCRIPTION OF THE DRAWINGS

In the following description, for purposes of explanation
and not limitation, specific details are set forth, such as
particular embodiments, network architectures, signaling
formats, techniques, etc., 1n order to provide an understand-
ing of the present invention. However, 1t will be apparent to
one skilled in the art that the present invention may be
practiced i1n other embodiments that depart from these
specific details. Detailed descriptions of well-known meth-
ods, mterfaces, devices, protocols, and signaling techniques
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4

are omitted so as not to obscure the description of the present
invention with unnecessary detail.

This mvention relates to a system and method for a node
such as a base station (BS) 1n a cellular telecommunications

network to utilize parameter(s) included 1n a received trans-
port channel setup message (e.g., in a recertved COMMON
TRANSPORT CHANNEL SETUP REQUEST message) to
determine whether or not the physical channel 1dentified 1n
the setup message 1s already being used by another transport
channel(s). Parameters included 1n the received setup mes-
sage which may be utilized by the BS in making such a
determination include, for example, cell ID, cell carrier 1D
(optional), downlink scrambling code ID (e.g., one for each
physical channel), downlink channelization code number or
ID (e.g., one for each scrambling code), physical channel ID,
transport channel(s) ID, and the like. The BS may use this
determined information to monitor the consistency of physi-
cal channel setup messages received from a node such as an
RNC (e.g., to make sure that the same channel 1dentity 1s not
set up several times). Optionally, the BS may also use this
determined information (e.g., 1t it 1s determined that the
same physical channel 1s already being used by another
transport channel) to either (1) more efliciently configure the

hardware (e.g., hardware on Tx/Rx boards of the BS), and/or
(11) deny or reject the requested setup.

FIG. 3 illustrates certain steps carried out in accordance
with an exemplary embodiment of this invention. Initially, a
telecommunications network including a plurality of nodes
(e.g., RNC nodes, BS nodes, etc.) 1s provided. One node
(e.g., BS node) receives a physical channel setup message
(e.g., COMMON TRANSPORT CHANNEL SETUP
REQUEST message) from another node (e.g., from an RNC
node) 1 step 1. This message requests that the one node
(e.g., BS node) set up a physical channel such as a SCCPCH
by configuring 1ts hardware accordingly. The received mes-
sage 1ncludes parameters that can be used by the BS to
identify the physical channel which 1s the subject of the
setup request. These parameters may include, for example,

call ID, cell carrier 1D, downlink (DL) scrambling code, DL
channelization code number or ID, etc.

The BS stores in its memory parameter information
associated with all common physical channels that 1t has
previously set up and/or 1s using. Thus, in step 2 the
receiving node (e.g., BS) compares at least certain of the
parameters recerved in the setup request with parameters
already stored 1n 1ts memory which relate to common
physical channels already set up and/or in use by the
receiving node (e.g., BS). Using the comparison result from
step 2, the receiving node (e.g., BS) in step 3 determines
whether or not any other transport channel at the BS 1s
already using (or 1s set up for using) the same physical
channel identified by the parameters 1n the received setup
request message. As explained above, this determined 1nfor-
mation may be used to continuously check the consistency
of received setup messages. Alternatively, this determined
information may in certain embodiments be used to pro-
vided for more ethcient node hardware configuration for the
new physical channel, and may even be used to deny a
channel setup request 1n certain circumstances.

The invention of FIG. 3 may be used, for example and
without limitation, 1n the context of a WCDMA system.
While a WCDMA context 1s preferred, it 1s stressed that
WCDMA 1s provided for purposes of example only and that
this invention may also be utilized 1n other types of systems
where setups of different physical channels are used.
Accordingly, reference 1s made to FIGS. 1-2 and 4-10 for
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a description of an exemplary WCDMA system and/or
network 1n which this invention may be utilized.

One example of a wideband CDMA system 1s the uni-
versal mobile telecommunications system (UMTS) 10
shown 1n FIG. 1. A representative, circuit-switched, external
core network, shown as a cloud 12 may be for example the
public switched telephone network (PSTN) and/or the inte-
grated services digital network (ISDN). Another circuit-
switched, external core network may correspond to another
Public Land Mobile radio Network (PLMN) 13. A repre-
sentative, packet-switched, external core network shown as
cloud 14 may be for example an IP network such as the
Internet. The core networks are coupled to corresponding
network service nodes 16. The PSTIN/ISDN network 12 and
other PLMN network(s) 13 are connected to a circuit-
switched core node (CSCN) 18, such as a Mobile Switching
Center (MSC), that provides circuit-switched services. The
UMTS 10 may co-exist with an existing cellular network,
¢.g., the Global System for Mobile Communications (GSM).
The packet-switched network 14 1s connected to a packet-
switched core node (PSCN), e.g., a General Packet Radio
Service (GPRS) node 20 tailored to provide packet-switched
type services in the context of GSM which 1s sometimes
referred to as the Serving GPRS Service Node (SGSN).
Each of the core network service nodes 18 and 20 connects
to a UMTS terrestrial radio access network (UTRAN) 24
over a radio access network interface. The UTRAN 24
includes one or more radio network systems (RNS) 25 each
with a radio network controller (RNC) 26 coupled to a
plurality of base stations (BS) 28 and to the RNCs 26 1n the
UTRAN 24.

Preferably, radio access over the radio interface (radio I/F)
in the UMTS 10 1s based upon wideband, Code Division
Multiple Access (WCDMA) with individual radio channels
allocated using CDMA spreading codes which may each
include both a channelization code and a scrambling code.
Channelization codes may be Orthogonal Variable Spread-
ing Factor (OVSF) codes that preserve the orthogonality
between DL channels of different rates and/or spreading
factors. Channelization codes may be assigned by the
UTRAN 1n certain embodiments of this invention. WCDMA
provides wide bandwidth for multimedia services and other
high transmission rate demands as well as robust features
like diversity handofl and RAKE receivers to ensure high
quality communication service in a frequently changing
environment.

Each mobile station (MS) 30 1s assigned 1ts own spread-
ing code in order for a base station (BS) 28 to identily
transmissions Ifrom that particular mobile station. The
mobile station also uses its own spreading code to identify
transmissions from the base station either on a general
broadcast or common channel or transmissions specifically
intended for that mobile station. That spreading code dis-
tinguishes the spread signal from all of the other transmis-
s1ons and noise present 1n the same area. In FIG. 1, different
types of control channels are shown bridging the radio
interface I/F. For example, in the forward or downlink
direction, there are several types of common transport
channels including a general broadcast channel (BCH),
(there 1s only one broadcast channel per cell), a paging
channel (PCH), and a forward access channel FACH. As
explained above, a physical channel such as the SCCPCH
may include both the PCH and the FACH. In the reverse or
uplink direction, a random access channel (RACH) 1s
employed by mobile stations whenever access 1s desired to
perform location registration, call ongination, page
response, and other types of access operations.
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In general, each radio controller includes a memory
coupled to data processing circuitry that performs numerous
radio and data processing operations required to perform its
control function and conduct communications between the
RNC and other entities such as the core network service
nodes, other RNCs and base stations 28. Data processing
circuitry may include any one or a combination of suitable
programmed or configured general purpose computer,
microprocessor, microcontroller, dedicated logic circuitry,
DSP, ASCI, etc. The base station 28 similarly includes data
processing and control circuitry, which 1n addition performs
processing operations relating to communications with the
RNC, and performs a number of measurements in control
operations associated with radio base station equipment.
Data processing, memory, and transceiving circuitry 1s
employed 1n each mobile station 30. The mobile station 30
also 1ncludes a user interface with a speaker, microphone,
keypad, display, and 1s typically powered by a battery.

Each base station (BS) 28 shown FIG. 1 may include one
or more physical sectors, with each sector providing cover-
age for a certain geographical area associated with the base
station. For example, each of three sectors may include a
corresponding antenna(s), transceiving hardware (1Tx/Rx),
and data and signal processing hardware to permit wide-
band-CDMA commumnications with mobile stations 30. Each
sector may be mapped to one or more logical cells, and each
cell may have one or more radio frequency carriers (1.e., call
carrier(s)).

Further understanding of an exemplary context in which
the instant invention may be utilized 1s outlined in the
example 1llustration of potential components of a single base
station (BS) cell in FIG. 2. The cell includes a primary
carrier and zero or more secondary carriers that primarily
provide additional traflic channels. Each carrier can encom-
pass a wide frequency band, e.g., 5 MHz, in a WCDMA
system. The primary carrier of a cell has one primary
spreading code and zero or more secondary spreading codes.
A spreading code may include both a scrambling code and
a channelization code. Each secondary carrier of a cell (if
any) has one or more secondary spreading codes. The
number of secondary carriers may differ in the downlink
direction (base station-to-mobile station) from the uplink
direction (mobile station-to-base station). Associated with
cach channelization code 1s one or more physical channels,
such as a common control physical channel (CCPCH), that
may be mapped to one or more transport channels.

As can be seen 1n FIG. 2, the transport channels PCH and
FACH may be mapped to the physical channel SCCPCH.
When the RNC 26 desires to set up the SCCPCH physical
channel, 1t sends a COMMON TRANSPORT CHANNEL
SETUP REQUEST message to the BS 28 (e.g., see FIGS.
7-8). Included 1n this setup request message sent by the
RNC are parameters indicative of the physical channel to be
used 1n the setup. These parameters include cell 1D, cell
carrier 1D, DL scrambling code 1D, DL channelization code
ID or number, etc. When the setup request 1s approved, the
BS sends the RNC an approving response message (FIG. 7),
but when not approved sends the RNC a failure/reject
message (FIG. 8). When approved, the BS 28 configures its
hardware to accommodate the new physical channel
SCCPCH.

A simplified function block diagram of an exemplary BS
28 that may be used to implement the present invention 1s
shown 1n FIG. 9. The base station 28 includes a controller 60
coupled to one or more sectors 62. Each sector 62 includes
signal and data processing hardware and software 64
coupled to plural radio transceivers 46 and multi-carrier
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power amplifiers 68. The base station controller 60 includes
data processing circuitry (1.e., processor) 70 coupled to
memory 72, a base station operator interface 74, and an RNC
interface 76. The memory 72 may store programming and
data including cell/sector mapping software and tables, cell
parameters, cell 1D/cell resource ID mapping soitware and
tables, and cell resource (e.g., channel) parameters. BS
memory 72 thus stores parameters (e.g., cell ID, cell carrier
ID, DL scrambling code 1D, DL channelization code ID or
number, etc.) for each common physical channel that has
been setup by the BS 28.

Thus, referring to FIGS. 1, 3 and 9, a BS 28 receives a
COMMON TRANSPORT CHANNEL SETUP REQUEST
message from an RNC 26, such message including the
parameters discussed above indicative of the physical chan-
nel requested (step 1 1n FIG. 3). This message may be sent
to the BS 28 when the BS begins operation, when a transport
channel 1s added, or at a time when a change 1n mapping of
transport channel(s) 1s desired. BS 28 receives this message
via RNC interface 76. Processor 70 at the BS then compares
(or causes to be compared) one or more of the physical
channel indicating parameters (e.g., cell 1D, cell carnier 1D,
etc.) 1n the recetved setup request message with parameters
stored 1n memory 72 relating to common channels already
set up by the BS (step 2 in FIG. 3). Processor 70 then uses
the results of the comparison to determine whether or not the
channel identified 1n the setup request message 1s already
being used by another transport channel(s) (step 3 in FIG. 3).

Once the SCCPCH 1s set up at the BS 28, the BS utilizes
the SCCPCH to carry the FACH and PCH over the radio
interface I'F to mobile stations 30. FIG. 4 1illustrates an
exemplary frame structure for a SCCPCH. Physical chan-
nels such as the SCCPCH are defined by a specific carrier
frequency, scrambling code, channelization code (optional),
and time start and stop (giving a duration) on the DL. Time
durations may be defined by start and stop instants, mea-
sured 1n 1integer multiples of chips. For example, the
SCCPCH radio frame shown 1n FIG. 4 includes fifteen (15)
slots. The length of an exemplary frame corresponds to
38400 chips. Thus, a slot 1s a duration which consists of
fields containing bits, and the length of a slot may corre-
spond to 2560 chips. As explained previously, transport
channels are capable of being mapped to physical channels.
Referring to FIG. 4, the information from the transport
channels FACH and PCH may be mapped into the data slots
of the FIG. 4 SCCPCH radio frame (i1.e., FACH and PCH
may be mapped to the same frame 1n certain embodiments,
and to diflerent frames 1n other embodiments). TFCI bits are
optional, and need not be included 1 all SCCPCH frames.
Exemplary numbers of bits per field in different exemplary
SCCPCH formats are shown in FIG. 3.

In order to illustrate an exemplary context of the PCH
aspect of the SCCPCH, FIG. 6 1llustrates the timing relation
from a BS to a MS between a PICH (Page Indicator
Channel) frame and 1ts associated SCCPCH frame (1.e., the
SCCPCH {frame that carries the paging information related
to the paging indicators in the PICH frame). A paging
indicator set in a PICH frame means that the paging message
1s transmitted from the BS on the PCH m the SCCPCH
frame starting T ., ., chips after the transmitted PICH frame.

In order to send SCCPCH radio frames over the I/F to
mobile stations 30, BS uses the CDMA technique shown in
FIG. 10. The non-spread physical channel that i1s 1nput
consists of a sequence of real-valued symbols (e.g., +1, -1,
0). Each pair of two consecutive symbols 1s first serial-to-
parallel converted and mapped to an I and QQ branch respec-
tively. The I and QQ branches are then spread to the chip rate
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desired by the same real-valued channelization code C;, o~
m. The sequences of real-valued chips on the I and Q)
branches are then scrambled (e.g., complex chip-wise mul-
tiplication) by a complex-valued scrambling code S; ,,, so
that the CDMA signal may be sent to MS(s) 30 in a cell of
the BS.

In addition to the FIG. 3 embodiment of this invention,
FIG. 11 1s a flowchart of yet another embodiment of this
invention where the determination 1s used in deciding
whether or not to accept a physical channel setup request. As
can be seen in the FIG. 11 embodiment, the BS 28 first
receives a setup request message (e.g., a COMMON
TRANSPORT CHANNEL SETUP REQUEST message)
from RNC 26 (step 101). Processor 70 at the BS determines
whether a cell exists at the BS corresponding to the cell 1D
parameter included 1n the received setup request message
(step 102). This comparison 1s carried out by comparing, for
example, the cell ID parameter from the setup request
message with previously stored cell IDs in memory 72
corresponding to physical channel(s) already set up by the
BS. If not, then the processor 70 causes the BS to reject the
setup request (e.g., see FIG. 8) (step 108). 11 so, then the flow
moves on and the processor 70 determines whether a cell
carrier exists at the BS for the identified cell (step 103).
Again, this 1s done by comparing the cell ID and cell carrier
parameters from the received setup request message with
previously stored cell ID and cell carrier parameters in
memory 72 for common physical channels already set up by
the BS. IT not, then the setup 1s rejected (step 108). If so, then
the flow moves on and the processor 70 determines whether
the scrambling code 1dentified 1n the received setup request
message 1s new for the identified carrier (step 105). Again,
this 1s done by comparing the cell carrier and scrambling
code parameters from the received setup request message
with previously stored cell carrier and scrambling code
parameters 1n memory 72 for common physical channels
already set up by the BS. If not, then the setup request is
rejected (step 108). I so, then the flow moves on and the
processor 70 determines whether the channelization code
identified 1n the received setup request message 1s new for
the 1dentified scrambling code (step 106). Again, this 1s done
by comparing the scrambling code and channelization code
parameters from the received setup request message with
previously stored scrambling code and channelization code
parameters 1n memory 72 for common physical channels
already set up by the BS. If not, then the setup request is
rejected (step 108). If so, then the setup 1s carried out and the
BS configures 1ts hardware accordingly (step 107). As can be
seen, the FIG. 11 embodiment differs from previous embodi-
ments of this invention, because in FIG. 11 the BS uses the
invention to determine whether or not to reject a received
physical channel setup request. It will be recognized by
those skilled 1n the art that all steps shown 1n FIG. 11 need
not be performed 1n all embodiments of this invention, and
variations of the FIG. 11 embodiment may utilize only one,
two or three of the steps shown 1n FIG. 11.

In addition to the FIG. 3 and FIG. 11 embodiments of this
invention, FIG. 12 1s a flowchart of yet another embodiment
of this invention where the determination 1s used in deciding
whether or not to accept a physical channel setup request.
The FIG. 12 embodiment 1s similar to the FIG. 11 embodi-
ment, except that the carrier 1D step has been removed (1.¢.,
step 103 from FIG. 11 has been removed), and a new step
103a has been added. In step 1034, physical and transport
channel IDs are compared by those already set up for the
cell. If the transport and physical channels identified are new
for that cell, then the process proceeds to step 1035. Other-
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wise, the request 1s rejected. Like other embodiments herein,
this embodiment may be utilized 1n the context of both
common and dedicated channels.

In addition to the FIG. 3 embodiment of this invention,
FIG. 11 1s a flowchart of yet another embodiment of this
invention where the determination 1s used in deciding
whether or not to accept a physical channel setup request.

While the present invention has been described with
respect to a particular embodiment, those skilled 1n the art
will recognize that the present invention 1s not limited to the
specific example embodiments described and illustrated
herein. Different formats, embodiments, and adaptations
besides those shown and described as well as many modi-
fications, variations, and equivalent arrangements may also
be used to implement the invention. Additionally, the inven-
tion may be implemented for channel setups other than
SCCPCH setups. For example, the invention may also be
used 1n the context of dedicated channel setups. Accord-
ingly, 1t 1s intended that the invention be limited only by the
scope of the claims appended hereto.

What 1s claimed 1s:

1. In a code division multiple access (CDMA) cellular
telecommunications network, a method of determiming
whether a physical channel 1s already being used by a
transport channel, the method comprising:

a base station (BS) of the network receiving a setup

request message from a radio network controller (RNC)
of the network requesting that the base station set up a
physical channel to be used for mapping first and
second transport channels to the physical channel so
that information of the transport channels may be sent
via a radio mterface (I/F) to one or more mobile stations
in a cell of the base station; and

the base station using one or more parameters mncluded 1n

the setup request message 1 determining whether or
not the physical channel corresponding to the setup
request message 1s already being used at the base
station by any other transport channel.

2. The method of claim 1, wherein the parameters include
a cell ID parameter, a downlink scrambling code ID param-
cter, and a downlink channelization code number ID param-
eter.

3. The method of claim 2, wherein the parameters further
include a cell carnier ID parameter.

4. The method of claim 1, wherein the base station
compares at least two of the parameters included in the setup
request message with parameters previously stored i a
memory of the base station 1n order to determine whether or
not the physical channel corresponding to the setup request
message 1s already being used at the base station by any
other transport channel.

5. The method of claim 4, wherein the setup request
message 15 a COMMON TRANSPORT CHANNEL SETUP
REQUEST message sent from the RNC to the BS, the
physical channel 1s a Secondary Common Control Physical
Channel (SCCPCH), and the first and second transport
channels comprise a paging transport channel and a forward
access channel, respectively.

6. The method of claim 1, wherein the base station makes
a determination as to whether or not to reject the requested
setup based at least 1n part upon results of said determining
of whether or not the physical channel corresponding to the
setup request message 1s already being used at the base
station by any other transport channel.

7. In a cellular telecommunications network, a method of
determining whether a physical channel 1s already being
used by a transport channel, the method comprising;:
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a first node of the network receiving a setup request
message from a second node of the network, the setup
request message requesting that the first node set up a
physical channel to be used for mapping at least one
transport channel to the physical channel so that infor-
mation of the transport channel may be sent to one or
more mobile stations; and

the first node using one or more parameters mcluded 1n
the setup request message 1n determining whether or
not the physical channel corresponding to the setup
request message 1s already being used at the first node
by any other transport channel.

8. The method of claim 7, wherein the first node com-
prises a base station and the second node comprises a radio
network controller.

9. The method of claim 7, further comprising the first
node comparing at least two of the parameters included in
the setup request message with parameters previously stored
in a memory of the first node in order to determine whether
or not the physical channel corresponding to the setup
request message 1s already being used at the first node by
any other transport channel, and wherein the parameters
previously stored in the memory of the first node are
parameters relating to physical channels previously set up by
the first node.

10. The method of claim 7, wherein the setup request
message 1s a COMMON TRANSPORT CHANNEL SETUP
REQUEST message sent from an RNC (second node) to a
BS (first node), the physical channel 1s a Secondary Com-
mon Control Physical Channel (SCCPCH), and the first and
second transport channels comprise a paging transport chan-
nel and a forward access channel, respectively.

11. The method of claim 7, further comprising the first
node determining whether or not to reject the requested
setup based at least 1n part upon results of said determining
of whether or not the physical channel corresponding to the
setup request message 1s already being used by any other
transport channel.

12. A base station for use 1n a cellular telecommunications
network, the base station comprising:

an nterface over which the base station 1s adapted to
receive a physical channel setup request message from
a controller node, the message for requesting the base
station to set up a physical channel so that first and
second transport channels may be mapped onto said
physical channel; and

a memory 1n which the base station stores parameters
relating to physical channels set up by the base station;
and

a processor for comparing one or more parameters
included in the physical channel setup request message
with one or more parameters stored in said memory in
order to determine whether or not a physical channel
corresponding to the physical channel setup request
message 1s already being used at the base station by
another transport channel different than the first and
second transport channels.

13. The base station of claim 12, wherein the setup request
message 1s a COMMON TRANSPORT CHANNEL SETUP
REQUEST message to be sent from the controller node to
the base station, the physical channel 1s a Secondary Com-
mon Control Physical Channel (SCCPCH), and the first and
second transport channels comprise a paging transport chan-
nel and a forward access channel, respectively.

14. The base station of claim 12, wherein the processor
makes a determination as to whether or not to reject the
requested physical channel setup based at least in part upon
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results of said determining of whether or not the physical
channel corresponding to the setup request message 1s
already being used at the base station by another transport
channel.

12

not the physical channel corresponding to the setup
request message 1s allocated at the base station by any
other transport channel.

16. The method of claim 15, wherein the parameters

15. In a code division multiple access (CDMA) cellular 5 1nclude a cell ID parameter, a downlink scrambling code 1D

telecommunications network, a method of determiming
whether a physical channel 1s allocated, the method com-
prising:
a base station (BS) of the network receiving a setup
request message from a radio network controller (RNC)
of the network requesting that the base station set up a
physical channel to be used for mapping first and
second transport channels to the physical channel so
that information of the transport channels may be sent
via a radio interface (I/F) to one or more mobile stations
in a cell of the base station; and
the base station using one or more parameters mncluded 1n
the setup request message 1n determining whether or

10

15

parameter, and a downlink channelization code number 1D
parameter.

17. The method of claim 16, wherein the parameters
turther include a cell carrier ID parameter.

18. The method of claim 15, wherein the base station
compares at least two of the parameters included 1n the setup
request message with parameters previously stored i a
memory of the base station 1n order to determine whether or
not the physical channel corresponding to the setup request
message 1s allocated at the base station to any other transport
channel.
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